Dolichyl pyrophosphate phosphatase-mediated N-glycosylation defect dysregulates lipid homeostasis in Saccharomyces cerevisiae.
The endoplasmic reticulum (ER) has numerous biological functions including protein synthesis, protein folding, and lipid synthesis. The CAX4 gene encodes dolichyl pyrophosphate (Dol-PP) phosphatase, which is involved in protein N-glycosylation. In cax4Δ cells, the N-glycosylation of the vacuolar carboxypeptidase (CPY) was severely affected, and expression of the ER chaperone Kar2p was elevated, which resulted in UPR activation as an adaptive response. The cax4Δ cell growth was reduced, and this could be attributed to the formation of clumped aggregates, high vesiculation of the intracellular membrane, and plasma membrane alterations were depicted using DiOC6 fluorescence. In the cax4 deletion strain, the transcription factors INO2 and INO4 were upregulated, and the negative regulator OPI1 was concomitantly down regulated, which led to the derepression of the phospholipid genes CHO2, OPI3, PSD1, and PSD2 and resulted in increased phospholipid levels. However, the TAG, SE, and LD levels were significantly reduced, and FFA, sterol, and DAG levels were increased. These findings could be attributed to the derepression of the TAG and SE lipases TGL3, TGL4, TGL5, YEH1, and YEH2 and the repression of LRO1, DGA1, ARE1, and ARE2 in cax4Δ cells. Interestingly, the overexpression of SEC59 or CAX4 in cax4Δ cells prevented the ER stress and growth defect, and restored normal level of phospholipids, neutral lipids, and LDs. The current study revealed the disruption of N-glycosylation-induced ER stress, altered lipid homeostasis accounts for pleiotropic phenotype. Thus, CAX4 regulates membrane biogenesis by coordinating lipid homeostasis with protein quality control.